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UNITED  STATES  GOVERNMENT 

Memorandum 


3* 


.5.  J.  Anderson,  WRD 
"  Hydro! ogic  Laboratory 


.O.JL_Ei2j2^_WRD  //  v'  n**  ^  S/        date:  November  21 ,  1975 

*   SaUUke  City,  Utah      '     .rH<o>  *J 


^--.PROGRAMS  AND'PLANS— Mineralogy  of  samples  75UT21-53;  76UT4-9;  and  76UT10-21 

The  mineralogy  of  these  bulk  samples  is  given  in  the  attached  tables.  The 
procedure  used  is  similar  to  that  used  by  L.  Schultz  (U.S.G.S.  Prof.  Paper 
391-C).  Another  publication  of  possible  relevance  is  U.S.G.S.  Prof.  Paper 
£33  by  Brobst  and  Tucker  on  the  mineralogy  of  the  Parachute  Creek  member  of 
the  Green  River  Formation.  They  record  all  of  their  X-ray  data  in  terms  of 
,peaK heights  because  of  the  difficulty  in  obtaining  reasonable  percentage 
values.  Schultz  considers  totals  of  percentages  between  90  and  105  to  be 
^cceptable  and  most  of  these  samples  fall  within  this  range.  The  low  totals 
for  76UT4.  and  5  are  due  to  the  presence  of  amorphous  material  (presumably 
crcanic).v  The  background  on  the  X-ray  patterns  of  these  samples  is  definitely 
higher  than  that  of  the  other  samples.  I  have  no  explanation  for  other  samples 
which  "give  low  totals.  Some  of  these  will  be  run  again. 

•Percentages  for  potassium  feldspar  and  for  dolomite  could  not  always  be  de- 
trained because  of  interference  from  peaks  of  plagioclase  feldspar.  I  have 
tot  attempted  to  identify  the  type  of  potassium  feldspar  or  the  particular 
ciagioclase  present.  Generally,  such  an  X-ray  determination  requires  a  fairly 
Jure  sample.  This  determination  would  be  easier  to  do  using  the  petrographic 
microscope.  The  plagioclase  is  a  predominantly  sodic  type. 

Hay  mineralogy  has  been  attempted  on  some  of  the  samples  and  additional  work 
*ill  be  done  on  this.  The  clay  minerals  present  consist  primarily  of  mixed 
teyer  types  with  admixed  chlorite  and  illite.  There  are  interlayers  present 
*n  some  of  these  clays  which  prevent  normal  behavior  on  treatment  with  ethylene 
Slycol  or  with  heating.  Some  of  these  interlayers  can  be  removed  by  dispersion 
tr^  sodium  saturation. 

,f*  most  important  addition  to  the  sampling  program  would  be  to  take  suspended 
^irr.ent  samples  from  the  White  River  and  any  other  flowing  stream  in  the  area 
**veral  times  a  year.  Samples  taken  immediately  after  a  rain  storm  would  be 
-■e  most  useful  but  would  be  difficult  to  obtain.  For  the  X-ray  analysis  I 
*trd  at  least  five  grams  of  sample.  Additional  sampling  sites  for  stream  bed 
^sples  might  include  another  one  or  two  in  Southam  Canyon  within  the  lease 
cts  and  similarly  along  Evacuation  Creek  in  Sections  24  or  25,  T.  10S., 
24E.  I  am  not  sure  of  the  advisability  of  bedrock  samples.  They  would  be 


-."j 


Buy  U.S.  Savings  Bonds  Regularly  on  the  Payroll  Savings  Plan 


of  use  only  if  they  could   re   :. 
sentative  of  large  areas.      ;'-  = 

5e  given  in  a  detailed   gec-lcei; 
Htae  yet  to  check  the   library   : 


^elated   to  definite  units  that  were  repre- 
r-t  of   information   I  would  need  v/ould  only 
■eport  such  as  a  thesis.      I  have  not  had 
■e  for  such  information, 


Thank  you  for  sending  the  r.ars   I    requested. 


— -    1       ' 


Geologist 


;  Attachments 


cc:     District  Chief 
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Mineralogy  of  samples  76UT4-9  and  76UT10-21 
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^  Bulk  X-ray  determinations  for  all  samples  will  be  mailed  on  November  21 


Chief,  Hydro! ogic  Laboratory 


Attachments 

cc:  District  Chief 


spLrlL?f,m?leS  ^e+fine gravel  sizes  (if  all  present)  have  been  saved 
separately  for  additional  studies  of  shape  factors,  color,  and  lithology. 


Buy  U.S.  Savings  Bonds  Regularly  on  the  Payroll  Savings  Plan 
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a     :  F.  S.  Riley,  WRD,  Stop  404  1 
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■f       Statistical  characteristics  of  grain-size  analyses  for  samples  75UT21-53 
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UNITED  STATES  GOVERNMENT 

Memorandum 


o  :  Dan  Finn,  fclfiD—  *   date:  January  20,  1976 

"Salt  Lake  City,  Utah 

Ro^  -  B.  J.  Anderson,  WRD      .,   "i  »•  i  in  --jl 

Lakewood,  Colorado       _  f.  ,  ,  n  .  . 

Subject  to  Revision 

ubject:  PROGRAMS  AND  PLANS--Clay  mineralogy  of  75UT21-53,  76UT4-9,  and  76UT10-21 

The  tables  giving  the  clay  mineralogy  are  attached.  The  methods  followed 
were  essentially  those  used  by  Schultz.  The  only  change  was  in  the  calcu- 
lation of  chlorite.  The  chlorite  in  these  samples  gives  a  higher  14A  peak 
at  550°C  for  a  given  amount  than  did  the  chlorite  in  Schultz' s  samples. 
Because  of  the  interlayers  present  in  the  clay  minerals  all  samples  were 
dispersed  in  0.16  percent  sodium  metaphosphate  solution  prior  to  the 
separations  of  the  clay  minerals  at  4u.  The  determination  of  montmorillonite 
is  based  on  the  peak  produced  by  expansion  with  ethylene  glycol.  If  the 
interlayer  material  is  not  removed  it  tends  to  prevent  complete  expansion. 
The  result  is  a  lowered  value  for  montmorillonite  and  a  corresponding  higher 
value  for  mixed  layer  clay  minerals.  The  mixed  layer  clay  minerals  in  these 
samples  appear  to  be  composed  primarily  of  illite  and  montmorillonite  layers. 
Samples  76UT4-6  had  been  ground  so  fine  that  I  could  not  concentrate  the 
clays  enough  by  gravity  separation  to  run  the  clay  mineralogy. 

The  samples  from  stream  beds  in  the  Uinta  Formation  definitely  have  a  greater 
-montmorillonite  content  than  those  from  the  White  River  and  Evacuation  Creek 
areas.  Seme  bedrock  samples  will  be  useful  but  I  have  not  yet  found  the 
detailed  stratigraphic  information  I  would  like.  If  some  unweathered  bedrock 
samples  that  are  fairly  representative  of  the  area  can  be  obtained  from  the 
vicinity  of  samples  sites  09306605  and  09306420  I  would  like  to  run  clay 
mineralogy  on  them.  The  results  so  far  indicate  that  the  finer  clay  minerals 
are  transported  out  of  the  study  area. 

Twelve  samples  of  <62  y  material  are  being  sent  to  Blair  Jones  for  work  on 
the  very   fine  clay  fraction. 
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Water  Quality  Analysis 
Precipitation  Stations 
PWS-1,  PWS-2,  PWS-3 


Precip    1 


GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY*  ATLANTA..  G^O^O! 

WATER    OIIALITY    A    iLY?[^ 
LaH    TO    «     1531S2    *>EC  '*0    <t    493b8 


Unpublished  Records 
Subject  to  Revision 


^•->Lf-  LOCATION:  NO  NAME 

SiATION  ID:/V^-/  »»VrJ^9  JT    LAT .LOMG.SEQ. : 
DATF  OF  COLLFCTIOn:  BEGIN — fbOBOH   END--         TT',f- — O^OS 
COUNTY  CODE:  047    PROJECT  [DENTIFICATI<>m:  =*6**^113 
haTa  TYPE:  P       SOURCE:  SURFACE  WATER       GEOLOGIC  UMT: 
r  0  M  "  F  N  T  S : 

tfAIMFALL.  .<*  ^^^Jl.!i5  r-t'-T  --  )ii[KK^)  CHILLING  /<---  DISCARDED  BECAUSE  OF 

'   I  *t   L  AG 


AL<< -TOT  (AS  CAC03) 

MG/L 

S 

ALUMINUM  HISSOLVEO 

UG/L 

uO 

ARSENIC  DISSOLVED 

UG/L 

l) 

SARIUM  DISSOLVED 

UG/L 

i  on 

n£RYLLI«.H  DISSOLVED 

UG/L 

i) 

-;  T  CARBON A  TF 

v,/L 

h 

-io^!  >N  D  I  SSOLVEO 

UG/L 

^  0 

a  o  0  v  1 1 )  F 

Mb/L 

0 . 

0 

C  ni'.'f'  IM  0  I  SSOLVEO 

UG/L 

0 

calcium  diss 

MG/L 

0. 

0 

C aRMON  HIS  OPGANIC 

i*G/L 

2. 

b 

r^rJ-()-\    Q^G  S»JS 

"fj/l 

0. 

1 

CHLORIDE  DISS 

MG/L 

1. 

5 

c  ipn  Al   jm  DISSOLVED 

p 

UG/L 

0 

f.  jju  01  SSOLVEO 

Uo/L 

1 

*m  )  >^IOE  DISS 

MG/L 

0. 

j 

j 

^VO\'ESS  NOMCARH 

MG/L 

0 

m  a  p ,-» \>F  S  S  T  0  T  u  L 

MG/L 

1 

IRO'-i  DISSOLVED 

UG/L 

0 

Lc^:.  DISSOLVED 

UG/L 

') 

1  TT^t^m  DISSOLVED 

Ub/L 

') 

MG/L 
UG/L 
UG/L 


'QbNESIUM  DISS 

'ANGANESF  DISSOLVED 
,,  k>c  ih>Y  DISS  ">LVED 
'-OLYHUENUM  DISSOLVED  UG/L 
"ICKEL  DISSOLVED  UG/L 
OTASSIUM  ^1^  MG/L 
-ESIOuE  DIS  CALC  S'i-1  ^G/L 

-FSIOUE  DIS  TOM/ AFT 

-FSIOUF.  DIS  18  0C        OETP. 

CELENHJM  OTSSOLVFO  UG/L 

•-ILICA  DISSOLVED  MG/L 

sUDIOM  DISS  *»G/L 
SODIUM  uEeCFNT 
-.P.  CONDUCTANCE  LAB 

STRO-MTIU*  DISSOLVED  UG/L 

SULFATE  DISS  MG/L 

SULFIDE  DISSOLVED  MG/|_ 
HWHIUITY  (JTU) 

VANADIUM  DISSOLVED  UG/L 

•TNC  DISSOLVED     ,  UG/L 


0.1 

n 

0.2 
0 

o 

-0^2 
IBS 
6.2-3 
DELETED 
0.2 
i] 

2.2 
0.3 

g 
30 
i  bO 
0.0 

I 

0.2 
i'i 


CALCINE  DIS^ 
MAG  IESIUM  DISS 
DQTASSIUM  DISS 
SODIUM  DISS 


CAII 

DNS 

(M 

G/L) 

0.  u 

0.  1 

0  .  2 

0.3 

(MEO/L) 
U  .  0  0  0 
0.004 
0.00ft 
0.014 


•BICARBONATE 
rHLO^IOE  DIS^ 
FLUORIDE  DISS 


■  in 


a  IF  DIS" 


ANIONS 

(Mn/L) 
6 

l.b 

0,3 
lr.0 


(MEO/L) 

'J.O-W 
0.043 
0.01b 

3.33^ 


TOTAL 


0.02* 


TOTAL 


3.i>BM 


^E^Cfc JT  DIFFERENCE  =   -9«.50 


^ATL  TO  SALT  LAKE  CITY,  UT 
SCHEDULES  USED:   289     0     0     0 
NUMSE9  OF  DETERMINATIONS:  35    HCODE  =  17 
COST  OF  ANALYSIS  $  l/d./O      UOP--7fcO803 
SUBMIT  COLLECTIONS  TO  CENTRAL  LAH  WITHIN 
IS  OAYS  FROM  BELOW  STAMpE0  DATE.  INQICAT 
CENTRAL  LAH  w    4    anl)  RECORD  *    WITH 
WRO-OW  FILE:  STORAGE  REQUESTED.  T^ 

ATTEMPTED  TO  SUPPLY  HEAOlNC,  INFORMATION 
STATION  HEADER  FILE.  PLEASE  CHECK 
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UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY?  DENVER*  COLORADO 

WATER  QUALITY  ANALYSIS 
LA8  ID  #    135015  RECORD  *  15003 


npubusp.Ou   ;occ.~.. 
Subject  to  Revision 


SAMPLE  LOCATION:  NO  INFORMATION  IN  THE  STATION  HEADER  FILE. 

STATION  ID:         NO.PWS-1     LAT.LONG.SEQ. : 

DATE  OF  COLLECTION:  BEGIN  — 760508   END —         TIME— 0810 

COUNTY  CODE:  047    PROJECT  TDENTIFICA r ION :  4649113 

OATA  TYPE:  2      SOURCE:  PRECIPITATION       GEOLOGIC  UNIT: 

COMMENTS: 

P*5-l  IS  AT  STATION  S-12  (09306625).  RAINFALL^  0.4»a 


ALUMINUM  0 
BARIUM  DIS 
BERYLLIUM 
BISMUTH  DI 
BORON  DISS 
CADMIUM  DI 
CHROMIUM  0 
COBALT  DIS 
COPPER  DIS 
GALLIUM  01 
GERMANIUM 
IRON  DISSO 


ISSOLVED  DETR.  DELETED  LEAD  DISSOLVED  DETR.  DELETED 

SOLVED  DETR.  DELETED  LITHIUM  DISSOLVED  DETR.  DELETED 

DISSOLVED  DETR.  DELETED  MANGANESE  DISSOLVED  DETR.  DELETED 

SSOLVED  DETR.  DELETED  MOLYBDENUM  DISSOLVED  DETR.  DELETED 

OLVED  DETR.  DELETED  NICKEL  DISSOLVEO  DETR.  DELETED 

SSOLVED  DETR.  DELETED  SILVER  DISSOLVED  DETR.  DELETED 

ISSOLVED  DETR.  DELETED  STRONTIUM  DISSOLVED  DETR.  DELETED 

SOLVED  DETR.  DELE'EO  TIN  OISSOLVED  DETR.  DELETED 

SOLVED  DETR.  DELETED  TITANIUM  DISSOLVED  DETR.  DELETED 

SSOLVED  OETR.  DELETED  VANADIUM  DISSOLVED  DETR.  DELETED 

DISSOLVED  DETR.  DELETED  ZINC  DISSOLVED  DETR.  DELETED 

LVED  DETR.  DELETED  ZIRCONIUM  DISSOLVED  DETR.  DELETED 


-^^S^^iCi'cit"        <X\™  foi^L        cA1        -S 


f/e 


£)  ,'SSa/u^A     go/tcts.        "fcae    / 


<)u/.- 


Unpublished  Records 
Subject  fo  Revision 


UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY*  DENVER?  COLORADO 

WATER  QUALITY  ANALYSIS 
LAB  ID  #    135014  RECORD  #  13001 

^^LOWTION;  NO  INFORMATION  IN  THE  STATION  HEADER  FILE 

STATION  2D:         NO.PWS-1     LAT.LONG.SEQ.  : 

DATE  OF  COLLECTION:  BEGIN  — 760508   END—         TIME— 031=5 

COUNTY  CODE:  047    PROJECT  IDENTIFICATION:  4549113 

D4TA  TYPE:  2   SOURCE:  PRECIPITATION       GEOLOGIC  UN1Tj 

COMMENTS:  ^  Lmi  ' 

PHS-1  IS  AT  STATION  S-12  (09306625).  RAINFALL*  0.4". 


GROS-A»D9U-NAT   UG/L 
GR0S-8»D»CS137  PCI/L 


0.6 
0.9 


GROS-B,D,SR-90-PCI/L 
POTASSIUM  40,D. PCI/L 
RESIDUE  TOT  FIL  105C  MG/L 


Q.3 
0.1 
3 


- 


UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY,  ATLANTA,  GEORGIA 

WATER  QUALITY  ANALYSIS 
LAB  ID  #  208058  RECORD  #   1599 


Unpub!i:!'.cJ  Records 


Subject  to  Revision 


SAMPLE  LOCATION:  NO  NAME 

STATION  ID:         99999999     LAT.LONG.SEQ. : 

DATE  OF  COLLECTION:  BEGIN — 760720   END--         TIME— 1345 

COUNTY  CODE:  047    PROJECT  IDENTIFICATION:  4649113 

DATA  TYPE:  2   SOURCE:  PRECIPITATION       GEOLOGIC  UNIT*. 

COMMENTS : 

COLL  BY  LARK  VTN  PRECIP  STA  RP-1 


ALK,TOT  (AS  CAC03) 
ALUMINUM  DISSOLVED 
ARSENIC  DISSOLVED 
BARIUM  DISSOLVED 
BERYLLIUM  DISSOLVED 
BICARBONATE 
BORON  DISSOLVED 
BROMIDE 

CADMIUM  DISSOLVED 
CALCIUM  DISS 
CARBON  DIS  ORGANIC 
CARBON  ORG  SUS 
CARBONATE 

HLORIDE  DISS 
fc'HROMIUM  DISSOLVED 
COD  HI  LEVEL 
COLOR 

COPPER  DISSOLVED 
CYANIDE 

DETERGENTS  (MBAS) 
FLUORIDE  DISS 
HARDNESS  NONCARB 
HARDNESS  TOTAL 
IRON  DISSOLVED 
LEAD  DISSOLVED 
LITHIUM  DISSOLVED 
MAGNESIUM  DISS 
MANGANESE  DISSOLVED 
MERCURY  DISSOLVEO 
MOLYBDENUM  DISSOLVED 


MG/L 

16 

UG/L 

10 

UG/L 

2 

UG/L 

-2-frfr  /0i 

UG/L 

20 

MG/L 

20 

UG/L 

0 

MG/L 

0.0 

UG/L 

0 

MG/L 

5.1 

MG/L 

4.6 

DETR. 

DELETED 

MG/L 

0 

MG/L 

1.5 

UG/L 

0 

MG/L 

8 

0 

UG/L 

11 

MG/L 

0.00 

MG/L 

0.0 

MG/L 

0.1 

MG/L 

0 

MG/L 

13 

UG/L 

10 

UG/L 

2 

UG/L 

0 

MG/L 

0.1 

UG/L 

0 

UG/L 

0.2 

UG/L 

0 

NICKEL  DISSOLVED 
NITR.  NH4  AS  NH4 
NITR.  N02  AS  N02 
NITR.  N03  AS 
NITROGEN  NH4 
NITROGEN  N02 
NITROGEN  N03 


N03 
ASN 
ASN 
ASN 


DIS 
DIS 
DIS 
DIS 
OIS 
DIS 

NITROGEN  TOTKJD  AS  N 
N02+N03  AS  N  DISS 
OIL  AND  GREASE 
PH  FIELD 
PHENOLS 

PHOS  ORTHO  DIS  AS  P 
PHOSPHATE  DIS  ORTHO 
PHOSPHORUS  TOT  AS  P 
POTASSIUM  DISS 
RESIDUE  DIS  CALC  SUM 
RESIDUE  DIS  TON/AFT 
RESIDUE  DIS  180C 
SAR 

SELENIUM  DISSOLVED 
SILICA  DISSOLVED 
SODIUM  DISS 
SODIUM  PERCENT 
SP.  CONDUCTANCE  LAB 
STRONTIUM  DISSOLVED 
SULFATE  DISS 
SULFIDE  DISSOLVED 
TURBIDITY  (JTU) 
VANADIUM  DISSOLVED 
ZINC  DISSOLVED 


UG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

UG/L 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

MG/L 

UG/L 
MG/L 
MG/L 


UG/L 
MG/L 
MG/L 

UG/L 
UG/L 


5 

0.82 

0.03 

2.6 

0.64 

0.01 

0.59 

1.6 

0.60 

0.0 

4.5 

12 
0.00 
0a00 
0.07 
0.7 

28 
0.01 

10 
0.3 
1 

0.5 
2.2 

25 

54 
160 
3.7 
0,0 

75 
1.3 

10 


CONTINUED  ON  NEXT  PAGE 


•Jf-     CorfC-c-L^e-J     cy  C^Q^'iTr^f  L*£ 


4 


»p 


MAIL  TO  SALT  LAKE*  UT         BCODE:  49 
SCHEDULES  USED:   289     0     0     0 
NUMBER  OF  DETERMINATIONS:  49    HCODE  =  17 
COST  OF  ANALYSIS  $  249.52      DOP  — 760914 
SUBMIT  CORRECTIONS  TO  CENTRAL  LAB  WITHIN 
15  DAYS  FROM  BELOW  STAMPED  DATE.  INDICATE 
CENTRAL  LAB  ID  #  AND  RECORD  #  WITH  RESPONSE. 
WRD-QW  FILE  STORAGE  REQUESTED.  THE  CENTRAL  LAB 
ATTEMPTED  TO  SUPPLY  HEADING  INFORMATION  TO  THE 
STATION  HEADER  FILE.  PLEASE  CHECK  OUR  ATTEMPT. 


SEP  2  01976 


UnpubSi^iod  Accords 

Subject  vo  Rovision 


StPliW 


\z'yC  0-1      co,. 


f^f 


<Ps     O 


u- 


Please  notice  fhaf  some  of  these 
PARAMETERS  HAVE  B:EN  RERUN. 

Consider  these  values  when 
reviewing  \r,e  analysis  which 
you  may  have  retrieved  on  your 
own  terminal. 


u    ■ 


rA«tr^0UALlTY  AN*LYSIS  CONTINUED 
LAB  ID  #  208058  RECORD  #   1599 

SAMPLE  LOCATION:  NO  NAME 

STATION  ID:         999999QQ 

DATE  OF  COLLECTION:  111^^07^  VnO^0'  '" 


TIME  — 1345 


CALCIUM  DISS 
MAGNESIUM  DISS 
pOT4SSlUM  DISS 
SODIUM  DISS 


CATIONS 

(MG/L) 
5.1 

0,1 
0,7 
2.2 


TOTAL 


(MEQ/L) 
0.255 
0,009 
0.013 
0.096 


0.37o 


BICARBONATE 
CAR30N4TT 

CHLORIDE  DISS 
FLUORIDE  DISS 
SULFATE  DISS 
N02*N03  AS  N  D 


ANIONS 

(MG/L) 
20 
0 

1.5 
0.1 
3.7 
0.60 


TOTAL 


(MEQ/L) 

0 

.328 

0 

.000 

0« 

,043 

0, 

,006 

0. 

,078 

0. 

043 

0.495 


PERCENT 


DIFFERENCE  =   -13.65 


Unpsjb!':!-:3ci  Records 
Subiect  yo  Rovbion 
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UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY*  DENVERt  COLORADO 


— -  WATER  QUALITY  ANALYSIS 
LAB  ID  #  209056  RECORD  »    23488 


Unpublished  Records 

Subject  to  Revision 


SAMPLE  LOCATION:  NO  INFORMATION  IN  STATION  HEADER  FILE 

STATION  ID:  LAB  ID  209056       LAT.LONG.SEQ. : 

DATE  OF  COLLECTION:  BEGIN— 760720   END —         TIME  — 1J50 

STATE  COOE:  49  COUNTY  CODE:  047  PROJECT  IDENTIFICATION:  4649113 

DATA  TYPE:  2   SOURCE:  PRECIPITATION       GEOLOGIC  UNIT: 

COMMENTS: 

COLL  8Y  LARK  PROCESSED  7/21  VTN  PRECIP  STA  RP-1 


ALUMINUM  DISSOLVEO  UG/L  30 

BARIUM  DISSOLVED  UG/L  50 

BERYLLIUM  DISSOLVED  UG/L  <  n 

BISMUTH  DISSOLVED  UG/L  <  1 

BORON  DISSOLVED  UG/L  10 

CHROMIUM  DISSOLVED  _UG/L  <  1 

COBALT  DISSOLVED  UG/L  <  1 

COPPER  DISSOLVED  UG/L  8 

GALLIUM  DISSOLVED  UG/L  <  0 

GERMANIUM  DISSOLVED  UG/L  <  1 

IRON  DISSOLVED  UG/L  20 

LEAD  DISSOLVED  UG/L  1 


MANGANESE  DISSOLVED 
MOLYBDENUM  DISSOLVED 
NICKEL  DISSOLVED 
PH  FIELD- 
SILVER  DISSOLVED 
STRONTIUM  DISSOLVED 
TIN  DISSOLVED 
TITANIUM  DISSOLVED 
UNDEFINED  CODE  642 
UNDEFINED  CODE  647 
UNDEFINED  CODE  65<f 
VANADIUM  DISSOLVED 
ZIRCONIUM  DISSOLVED 


UG/L 

10 

UG/L 

1 

UG/L 

1 
4.5 

UG/L 

< 

0 

UG/L 

50 

UG/L 

< 

1 

UG/L 

1 

1 

0 

10 

UG/L 

1.0 

UG/L 

< 

2 

UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL    SURVEY  Unpublished  Records 

CENTRAL    LABORATORY*    DENVER*    COLORADO  Sub^n-  +«  d     • - 

juojecT  to  Kevision 


~WAT£ft  QUALITY-ANALYSES ~ 
LAS  ID  #  209061  RECORD  3  23498 


SAMPLE  LOCATION:  NO  INFORMATION  IN  STATION  HEADER  FILE 

STATION  ID:  LAB  ID  209061       LAT.LONG.SEQ. : 

DATE  OF  COLLECTION:  BEGIN — 760720   END —         TIME — 1355 

COUNTY  CODE:  047    PROJECT  IDENTIFICATION:  4649113 

DATA  TYPE:  2   SOURCE:  PRECIPITATION       GEOLOGIC  UNIT: 

COMMENTS! 

COLL  BY  LARK  PROCESSED  7/21,  VTN  PREC1P    STA  RP-A*  ir  GROSS  A>4PC/L 

DO  466  -1  470*  IF  GROSS  B>100  PC/6  DO  461  &  467 


GROS-A?0»U-NAT  UG/L 
GR0S~S»D*CS137  PCI/L 
GROS-B»D»SR-90-PCI/L 


POTASSIUM  DISS 


CATIONS 

(MG/L) 

0.5 

0.6 
2.9 

2.5 

PH  FIELD 

POTASSIUM  DISS        MG/L 
POTASSIUM  40»D. PCI/L 
RESIDUE  TOT  FIL  1.05C.  MG/I 

ANIONS 

4.5 
0.5 
0.4 

la 

MEQ/L) 
0.013 

(MG/L) 

(MEQ/L) 

TOTAL 


0.013 


TOTAL 


' 


Precip    2 


( 


\ji  *  i  I  l_  U      JIMICO      I  ;  r.  i-  u  pt  |     •  r  i-j  |       ( ;  p        I  -!  *        1  IM  I  r.  H  1  U  ^ 

GEOLOGICAL    SURVEY 
CENTRAL    I.AriORATORY*     ATLANTA*    GEORGIA 

WATER    QUALITY    ANALYSIS 
LAB    in    «    1531S3    ^FCfwf)    s    <+->371 


Unpub/^oJ  Records 
Suoject  to  Rev,-sfon 


"  •*•"-' LE  LOCATION:  NO  NAME 

S » at  I ON  ID:  PWS-2  LAT.LONG.SPQ.: 

OATE  OF  COLLECTION:  BEGIN — 7b0b08   END--         T  T"r 

COUNTY  CODE:  047    PROJECT  IDENTIFICATION:  464^113 
oaTA  Ty°P:  ?   SOURCE:  PRECIPITATION       GEOLOGIC  UNIT: 
COMMENTS: 

PAINFULL  .'-  SavU|_hS  FMiT  REOUIPF.n  CHILLING  >1FPE    DISCARDED  BECAUSE  OF 

[•■■"•:  lag 


AL««TOT  (AS  CAC03) 
ALUMINUM  DISSOLVED 
APSE'VIC  DISSOLVED 
PAPH»M  DISSOLVED 
^ERYLL IUM  DISSOLVE  ) 
J  ICA^-hONATE 
^ORON  DISSOLVED 
u<p,-)w  joe 

CA|)mIum  DISSOLVED 
CALCIUM  DISS 
CARBON  DIS  ORGANIC 

rv-r-j  Qwg  ^ijs 
f^LOPIDF  DISS 
C/  'OMIUM  DISSOLVED 
Cv  ^E-3  DTSSni_\/ED 
F^D^IDF  DISS 
H^-4DNESS  NONCARH 
MfiRONjpss  TOTai. 

T->fV  DISSOLVED 
LEAD  DISSOLVED 
LIThTum  OISSOLVFD 


MG/L 
UG/L 
UG/L 
UG/L 

UG/L 
MG/L 
UG/L 
MG/L 
UG/L 
MG/L 
MG/L 
MG/L 

MG/L 
UG/L 
UG/L 

MG/L 
MG/L 
MU/L 
UG/L 
UG/L 
UG/L 


0 

so 

0 
0 

?n 

o 

20 
0.0 
0 

1.4 

2.0 

0.1 

0.  1 

0 

3 

0.2 

4 

4 

20 

u 

0 


■tAGNFSlUM  n  ic,s 
■»  ANG4NESE  DISSOLVED 
"E^CUPY  DISSOLVED 
•'OLYnDFNUM  DISSOLVED  UG/L 

ilCKEL  DISSOLVED  UG/L 
-DT ASS IUM  DTSS  MG/L 
RESIDUE  DIS  CALC  Sum  mg/L 
■•  ESI  DDE  DIS  TON/AFT 

•FSIOiJE  DIS  180C 

-  A- 

SELENIUM  DISSOLVED 
^ILICA  DISSOLVED 
SODIUM  DTSS 
>0DIUM  PERCENT 
co.  CONDUCTANCE  LA* 
STRONTIUM  DISSOLVED 
SULFATE  DISS 
^ULFIDE  DISSOLVED 
ru-^nlDITY  (JTU) 
VANADIUM  DISSOLVED 
'T--C  DISSOLVED 


MG/L 

UG/L 
•IG/L 


MG/L 

UG/L 
MG/L 
MG/L 


UG/L 
MG/L 
MG/L 

DG/L 
UG/L 


0.2 
(.) 

u.? 
0 
0 

0.2 
h 

0.03 
24 

0.1 

0 
0.0 

0.4 

1* 

]b3 
30 
3.7 
U  «,  0 

u. 

1.0 

0 


CATIONS 


(MG/L) 


CALCIUM  DISS 
MAGNESIUM  DISS 
POTASSIUM  OT SS 
SODIUM  DISS 


1.4 

0.2 

0.2 

0.4 


TOTAL 


(MEO/L) 
0.070 
0.017 
0  .  0  0  H 
0.013 

~o7To4 


BICARBONATE 
CHLORIDE  DI^S 
FLUORIDE  DISS 
SULFATE  DISS 


ANIONS 

(MG/L) 

0 
0.1 

3.7 


(MEQ/L) 
0  .  0  0  0 
0.003 
0.011 
0.0  7* 


TOTAL 


0„0^0 


°FRCENT  0IFFF3FNCE  = 


.26 


MML  TO  SiiLT  LAKE  CITY*  UT 
SCHEDULES  USED:  i*9  0     U     0 

NUMBER  OF  DETERMINATIONS:  3S    HCOOE  =  17 
COST  OF  ANALYSIS  $  18^.18      OOP — 760803 
SUMMIT  CORRECTIONS  TO  CENTRAL  LAH  WITHIN 
IS  DAYS  FROM  BELOW  STAMPFO  DATE,  INDICATE 
CENTRAL  LA8  10  *    AND  -oiCOlD    *    XITH  RESPONSE* 
w^O-OW  FILE  STORAGE  REQUESTED-  ("HE  CENTRAL  LAM 
ATTEMPTED  TO  SUPPLY  HEADING  INFORMATION  TO  THE 
STATION  HEADER  FILE.  PLEASE  CHECK  OUR  ATTEMPT. 


;  OK  1976 


i 


~.i 


rt'cG  that  sc^.e  of  ^3*3 

."'-.""!.     ,'-.  A-    •-    r.      ->   '    ^-^'   !\j 


i  •  i 

on  your 


I001?0/U2    01)30^ 

U2    0  1)     J0£    -JHl 

:OI~IOS    03lv~ln01vO 

lOGNOO)  IOVNOI  170 

iNJDillSNOO    SIhI 

lNdOiliSNoO    Sl-1 


Alll^fiO 


/ 


3   X    =»  J>    X   I 


— » 

o 

~ 

X! 

x 

f-  X 

3 

O 

o  3 

r- 

J3 

n 

r> 

~r\ 

> 

s 

c 

3 

.\J 

-H 

• 

z 

Z 

-«J  — 

m 

c 

ui 

X. 

-3 

~»  r— 

o 

— i 

-i 

— 1 

3 

\  O 

— . 

— -* 

— « 

3> 

vl 

VI 

n 

H 

— * 

, — 

r>  ru 

3 

o 

; 

£2 

—< 

f~  ->> 

f— 

2 

T1 

T 

—4 

O  — 

— • 

^j> 

2 

-? 

-< 

c 

3 

— i 

— 

r~ 

•V. 

o 

n 

£»    N. 

\ 

— < 

r 

-^. 

3 

-♦  o 

n 

x=> 

j> 

x> 

Z 

m  o 

•— / 

z 

j-> 

(X 

— * 

3   Z 

z 

n 

X 

\Z 

3 

pr 

X 

X 

3 

XI  d 

. 

»* 

t; 

-n 

~ 

~  n 

C"*j 

T 

-fj 

r~  — • 

— » 

X 

z 

2 

•— ■ 

— •  i> 

*> 

,> 

t» 

3  Z 

z 

— I 

Z 

X 

-r> 

•V  o 

n 

►— 

-r 

m 

3 

n 

rn 

w 

X 

XI 

X 

Ki 

^ 

>   X 

x 

—» 

c 

X 

2> 

-H    > 

> 

yi 

-H 

—1 

—J 

«—<   — »t 

— ♦ 

IT 

rr 

■_ 

3    —* 

— i 

Tl 

3 

3* 

3 

3 

3 

— i 

z 

»M 

— i 

;> 

j> 

X>     »— 

i— * 

X 

X 

w" 

~!" 

J~ 

j-> 

T| 

m 

X 

A 

A 

^ 

>—   T 

rr; 

II 

II 

-4  >-« 

i—i 

X 

r~ 

x.  — « 

— t 

,-r 

— 1 

"1 

E> 

PI  "X 

T 

r- 

3 

3 

X 

X    tT 

,-r 

3 

X 

X 

^ 

O 

o 

i— i 

3^ 

» 

m 

— 

rn  x 

X 

Q 

—    .T 

Tj 

• 

i — 

■ — 

tr 

3  .— 

, — 

43 

3 

3 

£    3 

3 

AJ 

3 

3 

i — 

y 

aiC 

^ 

;* 

«j 

Z3 

"N 

-^ 

•    *^ 

c; 

X 

> 

& 

— 

X  • 

• 

— i 

—i 

J 

C.    X1 

X- 

;> 

I 

i 

^, 

X- 

(X 

X 

! 

I 

o 

r_J 

X 

X  o 

^w 

<c 

T 

X 

XJ 

T- 

XI 

X 

n 

J> 

~ 

»— » 

-% 

X  J> 

J> 

l— 

r 

o 

X 

3  X 

X 

• 

— 

r> 

^ 

<  c 

o 

X' 

o 

c 

m  < 

< 

4> 

-> 

X 

^ 

m 

,-ri 

1 

3 

>— 

J 

3 

_2 

•s. 

•    o 

cr 

1 

►M 

E» 

■C 

►—*  • 

• 

1 

VI 

— t 

\*i 

f\j  X 

X 

I 

X 

rr 

-** 

•     X 

h— 

1 

3 

1— 

1    1 

1 

1 

r 

(    1 

1 

1 

< 

1    1 

t 

1 

tr 

X   X, 

X 

Xi 

^ 

>  •=» 

O 

=> 

3   3   3    3 
<<<<<< 

r>  x>  c»  i>  >  i> 

frj  ,-r  ,-ri  pq  ,-ri  ,~F 
II    II    II    it    II    II 


o  »—  c  c:  c:  c 
c  X  U'  ->J  c  o 
C  (X  \C  •—  C;  O 


UNITED    STATES    DEPARTMENT    OF    THE    INTERIOR 
GEOLOGICAL    SURVEY 
CENTRAL    LABORATORY*    DENVER?    COLORADO         Unpublished  Records 

Subject  to  Revision 
WATER    QUALITY    ANALYSIS  ' 

LAB  ID  #  135017  RECORD  #  15007 


SAMPLE  LOCATION:  NO  INFORMATION  IN  THE  STATION  hEADER  FILE, 

STATION  IO:         NO.PaS-2     LAT.LONG.SEQ. : 

DATE  OF  COLLECTION:  BEGIN — 760508   END —         TIME — 0915 

COUNTY  CODE:  0*7         PROJECT  IDENTIFICATION:  4649113 

OATi  TYPE:  l       SOURCE:  PRECIPITATION       GEOLOGIC  UNIT: 

COMMENTS: 

PWS-2  IS  AT  THE  RETORT  SITE,   RAINFALL  =  0.4". 


ALUMINUM  DISSOLVED   .   DETR.  DELETED  LEAD  DI 

BARIUM  DISSOLVED  DETR.  DELETED  LITHIUM 

BERYLLIUM  DISSOLVED  DETR.  DELETED  MANGANE 

BISMUTH  DISSOLVED  DETR.  DELETED  MOLYBDE 

BORON  DISSOLVED  DETR.  DELETED  NICKEL 

CADMIUM  DISSOLVED  DETR.  DELETED  SILVER 

CHROMIUM  DISSOLVED  DETR.  DELETED  STRONTI 

COBALT  DISSOLVED  DETR.  DELETED  TIN  DIS 

COPPER  DISSOLVED  DETR.  DELETED  TITANIU 

GALLIUM  DISSOLVED  DETR.  DELETED  VANADIU 

GERMANIUM  DISSOLVED  DETR.  DELETED  ZINC  DI 

IRON  DISSOLVED  DETR.  DELETED  ZIRCONI 


SSOLVED  DETR.  DELETED 

DISSOLVED  DETR,  DELETED 

SE  DISSOLVED  DETR.  DELETED 

NUM  DISSOLVED  DETR.  DELETED 

DISSOLVED  DETR.  DELETED 

DISSOLVED  DETR.  DELETED 

UM  DISSOLVED  DETR.  DELETED 

SOLVED  DETR.  DELETED 

M  DISSOLVED  DETR.  DELETED 

M  DISSOLVED  DETR.  DELETED 

SSOLVED  DETR.  DELETED 

UM  DISSOLVED  DETR.  DELETED 


-^  H  5  aM  >c  ;<?  .i7J"~  a**  ffu*iL 


t4 


l<t~~yp: 


/<? ,      J^JssoheA    solids,     ~t~oc    / 


out  < 


^Unpublished  Records 
Subject  to  Revision 


UNITED   STATES    DEPARTMENT    OF    THt    INTERIOR 
GEOLOGICAL    SURVEY 
CENTRAL    LABORATORY,    DENVER,    COLORADO 

WATER    QUALITY    ANALYSIS 
LAS    ID    »    135016    RECORD    #    15005 


SAMPLE    LOCATION:    NO    «™t«0N J*J&V£l?    """    """ 

SATfTYPEfa    °S0UHC^EClPmn0N  GEOLOGIC    UNIT: 

C0MPWsI1:IS    AT    THE   RETORT    SITE.      RAINFALL    =    0.4-. 


6R0S-A»D*U-NAT   UG/L 
GROS-BtO»CS137  PCI/L 


0.5 
3.8 


GROS-3,D,SR-90-PCI/L 
POTASSIUM  ^0,D»PCI/L 
RESIDUE  TOT  FIL  105C  MG/L 


3.4 

0.2 

a 


UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY,  ATLANTA,  GEORGIA 

WATER  QUALITY  ANALYSIS 
LAB  ID  U    208060  RECORD  U       1605 


Unpublished  Records 
Subject  to  Revision 


SAMPLE  LOCATION:  NO  NAME 

STATION  ID:         99999999     LAT.LONG.SEG. : 

DATE  OF  COLLECTION:  BEGIN  — 760720   END—         TIME— 1320 

STATE  CODE:  49  COUNTY  CODE:  047  PROJECT  IDENTIFICATION:  464917T 

DATA  TYPE:  2   SOURCE:  PRECIPITATION       GEOLOGIC  UNIT   *649113 

COMMENTS:  ^uluu.u  u.nu. 

COLL  6Y  LARK  VTN  PRECIP  STA  RETORT  SITE 


ALK,TOT  (AS  CAC03) 
ALUMINUM  DISSOLVED 
ARSENIC  DISSOLVED 
BARIUM  DISSOLVED 
BERYLLIUM  DISSOLVED 
BICARBONATE 
BORON  DISSOLVED 
BROMIDE 

CADMIUM  DISSOLVED 
CALCIUM  DISS 
CARBON  DIS  ORGANIC 
CARBON  ORG  SUS 
CARBONATE 
CHLORIDE  DISS 
CHROMIUM  DISSOLVED 
COD  hi  LEVEL 
COLOR 

COPPER  DISSOLVED 
CYANIDE 

DETERGENTS  (MBAS) 
FLUORIDE  DISS 
HARDNESS  NONCARB 
HARDNESS  TOTAL 
IRON  DISSOLVED 
LEAD  DISSOLVED 
LITHIUM  DISSOLVED 
MAGNESIUM  DISS 
MANGANESE  DISSOLVED 
MERCURY  DISSOLVED 
MOLYBDENUM  DISSOLVED 


MG/L 

7 

U6/L 

20 

UG/L 

1 

UG/L 

0 

U6/L 

10 

MG/L 

9 

UG/L 

60 

MG/L 

0.0 

UG/L 

0 

MG/L 

3.6 

MG/L 

11 

DETR. 

DELETED 

MG/L 

0 

MG/L 

0.6 

UG/L 

0 

MG/L 

19 

0 

UG/L 

6 

MG/L 

0.00 

MG/L 

0.3 

MG/L 

0.1 

MG/L 

2 

MG/L 

10 

UG/L 

20 

UG/L 

5 

UG/L 

0 

MG/L 

0.1 

UG/L 

10 

UG/L 

,  0.5 

UG/L 

0 

NICKEL  DISSOLVED 
NITR.  NH4  AS  NH4 
NITR.  N02  AS 
NITR.  N03  AS 
NITROGEN  NH<* 
NITROGEN  N02 
NITROGEN  N03 


N02 
N03 
ASN 
ASN 
ASN 


DIS 
DIS 
DIS 
DIS 
DIS 
DIS 

NITROGEN  TOTKJD  AS  N 
N02+N03  AS  N  DISS 
OIL  AND  GREASE 
PH  FIELD 
PHENOLS 

PHOS  ORTHO  DIS  AS  P 
PHOSPHATE  DIS  ORTHO 
PHOSPHORUS  TOT  AS  P 
POTASSIUM  DISS 
RESIDUE  DIS  CALC  SUM 
RESIDUE  DIS  TON/AFT 
RESIDUE  DIS  180C 
SAR 

SELENIUM  DISSOLVED 
SILICA  DISSOLVED 
SODIUM  DISS 
SODIUM  PERCENT 
5P.  CONDUCTANCE  LAB 
STRONTIUM  DISSOLVED 
SULFATE  DISS 
SULFIDE  DISSOLVED 
TURBIDITY  UTU) 
VANADIUM  DISSOLVED 
ZINC  DISSOLVED 


UG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

UG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

MG/L 

UG/L 
MG/L 
MG/L 


UG/L 
MG/L 
MG/L 

UG/L 
UG/L 


7 

0.9S 

0.03 

2.5 

0.74 

0.01 

0.56 

0.94 

0.57 

0.0 

4.5 

11 
0.04 
0.12 
0.06 
0.9 

19 
0,03 

22 
0.2 
1 

0.8 
1.3 

21 

26 

ao 

3,6 
0.0 
3 

0*8 
10 


CONTINUED  ON  NEXT  PAGE 


WATER  QUALITY  ANALYSIS  CONTINUED 
LAB  ID  #  208060  RECORD  *       1605 


SAMPLE  LOCATION:  NO  NAME 

STATION  ID:  99999999     LAT.LONG.SEQ. : 

►   DATE  OF  COLLECTION:  BEGIN — 760720   END — 


TIME— 1320 


CALCIUM  DISS 
MAGNESIUM  DISS 
POTASSIUM  DISS 
SODIUM  DISS 


CATIONS 

(MG/L) 

(MEQ/L) 

3,6 

0.180 

0,1 

0.009 

0.9 

0.024 

1.3 

0.057 

BICARBONATE 
CARBONATE 
CHLORIDE  DISS 
FLUORIDE  DISS 
SULFATE  DISS 
N02+N03  AS  N  D 


ANIONS 

(MG/L) 
9 
0 

0.6 
0.1 
3.6 
0.57 


TOTAL 


0.267 


TOTAL 


(MEQ/L) 
0  .  148 
0.000 
0.017 
0.006 
0.075 
0.041 

Iu2b5 


PERCENT  DIFFERENCE  =    -3.24 


Unpu'o' 
Subjeci 
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\o  Revision 
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Unpublished  Records 
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UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SUPVEY 
CENTRAL  LABORATORY,  DENVER,  COLORADO 

WATER  DUALITY  ""LYSIS  UNW««  RECORDS 

I  A6  ID  *  204058  RECORD  *    Z3t9d 


SUBJECT  TO  REVISION 


SA«B.    =    LOCATIONS     NO    INFORMATION    IN    RATION    HEADER    FILE 
STATioN    ID:    LAB    TO    2090S*  LAT  .LON    .SEO .  •  _1325 

„»TE    ^.^"ir^fo^CrloENT    FICTIONS    «.*9113  . 

p°tI  ty^     source- Crepitation  geologic  unit: 

C°"c!lL38Y  LARK  PROCESSED  7/21.  VTN  RRECIR  STA  AT  RETORT  SHE 

,LUTO  DISSOLVED  DETR.  DELETED  ^AD  DISSOLVED  JETR.  D|L|T|D 

„oruM  DISSOLVED  DETR.  DELETED  LITHIU    1  DdTR.  0EleTED 

be,.^:j«  DISSOLVED  ?|IW-  SfMtIS  MOLYBDENUM  DISSOLVED  DETR.  DELETED 

^S3:"JT--SS0SLVEDED  DEE  «!  DELETED  NICKEL  DISSOLVED 

C   .TV-'O  SSOLVED  DETR.  DELETED  ^  FIELD 

CHR-.ilJX  DISSOLVED  DETR.  DELETED  !£VEROISSOLt  DETR.  DELETED 

C09.LT  DISSOLVED  DETR.  DELETED  STRONTIUM  DIS  detr> 

C0P=E=  DISSOLVED  DETR.  DELETED  TIN  U!    DISS0LVED  DETR.  OELETED 

GALLIUM  DISSOLVED  DETR.  DELETED  J  I         DISSOLVED  DETR.  DELETED 

6FBMAMUM  DISSOLVED  DETH.  OELETED  VAN  u  DETH.  OELETED 

IP--.  r.TSSOLVED  OETR.  DELETED  L  SS  *  |  QtTR.  0ELETE0 


UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY*  DENVERf  COLORADO 


1 


y A T E R- QUA L EEY  ANALYSIS 


Unpublished   Records 
Subject  to  Revision 


LAB  10  #  209060  RECORD  #  23496 


SAMPLE  LOCATION:  NO  INFORMATION  IN  STATION  HEADER  FILE 

STATION  ID:  LAB  ID  209060       LAT.LONG.SEQ. : 

DATE  OF  COLLECTION:  BEGIN— 760720   END—         TIME— 1330 

COUNTY  CODE:  047    PROJECT  IDENTIFICATIONS  4649113 

DATA  TYPE:  2   SOURCE:  PRECIPITATION       GEOLOGIC  UNIT: 

COMMENTS: 

COLL  BY  LARK  PROCESSED  7/21,  VTN  PRECIP  5TA  AT  RETORT  SITE,  IF  GROSS 
A>4PC/L  DO  466-1  470*  IF  GROSS  B>100  PC/L  DO  461  &  467 


GROS-A»D*U-NAT  UG/L 
GROS-8fD»CS137  PCI/L 
GROS-9*D»SR-90-PCI/L 


0.4     PH  FIELD 

4.1     POTASSIUM  OISS        MG/L 

3.6     POTASSIUM  40,O.PCI/L 

RESIDUE  TOT  FIL  105C  MG/L 


4.5 
0.9 
0.7 
16 


POTASSIUM  DISS 


CATIONS 

(MG/L) 
0.9 


(MEQ/L) 
0.024 


ANIONS 
(MG/L) 


(MEQ/L) 


TOTAL 


0.023 


TOTAL 


Precip    3 


• 


UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY*  ATLANTA*  GEORGIA 

WATER  QUALITY  ANALYSIS 
LAB  ID  ft  153154  RECORD  *    4937* 


Unpublished  Records 
Subject  to  Revision 


SAMPLE  LOCATION:  NO  NAME 

STATION  ID:  PWS-3  LAT.LONG.SEQ.  : 

DATE  OF  COLLECTION:  BEGIN — 760508   END —         TIME — 1120 

COUNTY  CODE:  047    PROJECT  IDENTIFICATION:  4649113 


DATA  TYPE:  2   SOURC 

E»  PRECI 

PITATION 

GEOLOGIC  UNIT: 

COMMENTS: 

RAINFALL  .5  SAMPLES  THAT 

REQUIRED  CHILLING  UlRE    DISCARQE 

D  BECAUSE 

Or 

TIME  LAG 

- 

ALK»TOT  (AS  CAC03) 

MG/L 

3 

MAGNESIUM  DISS 

MG/L 

0.2 

ALUMINUM  DISSOLVED 

UG/L 

70 

MANGANESE  DISSOLVED 

UG/L 

0 

ARSENIC  DISSOLVED 

UG/L 

0 

MERCURY  DISSOLVED 

UG/L 

0.2 

BARIUM  DISSOLVED 

UG/L 

0 

MOLYBDENUM  DISSOLVED 

UG/L 

0 

BERYLLIUM  DISSOLVED 

UG/L 

0 

NICKEL  DISSOLVED 

UG/L 

0 

BICARBONATE 

MG/L 

4 

POTASSIUM  DISS 

MG/L 

0.2 

BORON  DISSOLVED 

UG/L 

20 

RESIDUE  DIS  CALC  SUM 

MG/L 

6 

BROMIDE 

MG/L 

0.0 

RESIDUE  DIS  TON/AFT 

0.02 

CADMIUM  DISSOLVED 

UG/L 

0 

RESIDUE  DIS  180C 

MG/L 

16 

CALCIUM  DISS 

MG/L 

0.5 

SAR 

0.1 

CARBON  DIS  ORGANIC 

MG/L 

2.8 

SELENIUM  DISSOLVED 

UG/L 

0 

CARBON  ORG  SUS 

MG/L 

0.1 

SILICA  DISSOLVED 

MG/L 

0.0 

CHLORIDE  DISS 

MG/L 

0.0 

SODIUM  DISS 

MG/L 

0.4 

CHROMIUM  DISSOLVED 

UG/L 

0 

SODIUM  PERCENT 

27 

COPPER  DISSOLVED 

UG/L 

3 

SP.  CONDUCTANCE  LAB 

7 

FLUORIDE  DISS 

MG/L 

0.1 

STRONTIUM  DISSOLVED 

UG/L 

40 

HARDNESS  NONCARB 

MG/L 

0 

SULFATE  DISS 

MG/L 

2.0 

HARDNESS  TOTAL 

MG/L 

2 

SULFIDE  DISSOLVED 

MG/L 

0.0 

IRON  DISSOLVED 

UG/L 

20 

TURBIDITY  (JTU) 

1 

LEAD  DISSOLVED 

UG/L 

0 

VANADIUM  DISSOLVED 

UG/L 

0.7 

LITHIUM  DISSOLVED 

UG/L 

0 

ZINC  DISSOLVED 

UG/L 

0 

CATIONS 

ANIONS 

(MG/L) 

(MEQ/L) 

(MG/L) 

(MEQ/L) 

CALCIUM  DISS 

0,5  , 

0*025 

BICARBONATE 

4 

0»066 

MAGNESIUM  DISS 

0.2 

0.017 

CHLORIDE  DISS 

0.0 

0„000 

POTASSIUM  DISS 

0.2 

0.006 

FLUORIOE  DISS 

0.1 

0*006 

SODIUM  DISS 

0,4 

0.018 

SULFATE  DISS 

2.0 

0*042 

TOTAL 


0.064 


TOTAL 


0.112 


PERCENT  DIFFERENCE  =   -27.52 


UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR 
GEOLOGICAL  SURVEY 
CENTRAL  LABORATORY*  DENVER*  COLORADO 


WATER  QUALITY  ANALYSIS 
LAB  ID  0  135019  RECORD  #  15011 


Unpublished  Records 
Subject  to  Revision 


SAMPLE  LOCATION: 
STATION  ID: 


NO  INFORMATION  IN  THE  STATION  HEADER  FILE* 


N0oPyS-3 


LAT.LONG.SEG. 


DATE  GF  COLLECTION:  BEGIN — 760508   END —         TIME — 1125 
COUNTY  CODE:  0*7    PROJECT  IDENTIFICATION:  46*9113 
DATA  TYPE:  I       SOURCE:  PRECIPITATION       GEOLOGIC  UNIT: 
COMMENTS: 

PWS-3  IS  AT  HAINGAGE  0AR-1.   RAINFALL  =  0.5". 


ALUMINUM  DISSOLVED  DETR.  DELETED  LEAD  D 

BARIUM  OISSOLVED  DETR.  DELETED  LITHIU 

BERYLLIUM  DISSOLVED  DETR,  DELETED  MANGAN 

BISMUTH  DISSOLVED  DETR.  DELETED  MOLYBD 

BORON  DISSOLVED  DETR.  DELETED  NICKEL 

CADMIUM  DISSOLVED  DETR.  DELETED  SILVER 

CHROMIUM  DISSOLVED  DETR.  DELETED  STRONT 

COBALT  DISSOLVED  DETR.  DELETED  TIN  DI 

COPPER  DISSOLVED  DETR.  DELETED  TITANI 

GALLIUM  DISSOLVED  DETR.  DELETED  VANADI 

GERMANIUM  DISSOLVED  DETR.  DELETED  ZINC  D 

IRON  DISSOLVED  DETR.  DELETED  ZIRCON 


ISSOLVED  DETR.  DELETED 

M  DISSOLVED  DETR.  DELETED 

ESE  OISSOLVED  DETR.  DELETED 

ENUM  DISSOLVED  DETR.  DELETED 

DISSOLVED  DETR.  DELETED 

DISSOLVED  DETR.  DELETED 

IUM  DISSOLVED  DETR.  DELETED 

SSOLVED  DETR.  DELETED 

UM  DISSOLVED  DETR.  DELETED 

UM  DISSOLVED  DETR.  DELETED 

ISSOLVED  DETR.  DELETED 

IUM  DISSOLVED  DETR.  DELETED 


h  S«Tr'ti'e.»iT 


<3   KV1    0  t**"1 
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j5<3-w^A> 


Di'SSc/ved      &o/i<J<>     toe      /e 


UNITED    STATES    DEPARTMENT    OF    THE    INTERIOR 
,.       -  {•  l   J   p         j  GEOLOGICAL    SURVEY 

UnpuDiisned  Kecoras  CENTRAL    LABORATORY*    DENVER?    COLORADO 

Subject  to  RevLston 

WATER  QUALITY  ANALYSIS 
LAB  ID  #  135018  RECORD  #  15009 

SAMPLE  LOCATION:  NO  INFORMATION  IN  THE  STATION  HEAOER  FILE, 

STATION  ID:         NO.PWS-3     LAT.LONG.SEQ. : 

DATE  OF  COLLECTION:  BEGIN — 760508   END—         TIME— 1130 

COUNTY  CODE:  047    PROJECT  IDENTIFICATION:  4&49113 

DATA  TYPE:  2   SOURCE:  PRECIPITATION       GEOLOGIC  UNIT: 

COMMENTS s 

PX5-3  IS  AT  RAINGAGE  #AR-U   RAINFALL  =»  Q.5". 


GROS-A»D»U«NAT   UG/L  15       GROS-3<»DsSR-90-PCI/L  2,7 

GR05-8»D»CS137  PCI/L  3.3     POTASSIUM  40,D,PCI/L  0,1 

RESIDUE  TOT  FIL  105C  M6/L       77 
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II.      AIR   RESOURCES 


Air  Resources  Report 
Submitted  under  separate  cover 


III.       BIOLOGY 


Key  to  abbreviations  of  scientific 

names  of  plant  species,  locations, 

and  bloom  conditions 


Key  to  abreviatibns   -Hi—feW-e-s 


""  Hff  v/unu 


-sits  y /G£a*H,f jfit 


I-IV-.      Column  headings 


for  plant  species , /locality  and  bloom  condition. 


Plant  Species 


1. 

Arnel  Utah 

2. 

Artem  ludov 

3. 

Artem  triden 

4. 

Ascle  crypt 

5. 

Atrip  canes 

6. 

Atrip  confe 

7. 

Bassia  hysso 

8. 

Brom  tect 

9. 

Choris  tenel 

10. 

Chrys  naus 

11. 

Chrys  visci 

12. 

Clema  ligus 

13. 

Cleome  lutea 

14. 

Descu  sophia 

15. 

Eriog  mi  c rot 

16. 

Gilia  calcar 

17. 

Grind  squar 

18. 

Guier  sarot 

19. 

Halog  glome 

20. 

Holod  micro 

21. 

Junip  osteo 

22. 

Leoid  mont 

23. 

Me'lil  alb? 

24. 

Popul  fremon 

25. 

Rhus  trilo 

26. 

Salix  exig 

27. 

Salso  kali 

28. 

Sarco  vermi 

29. 

SDhaer  cocc 

30. 

Tamar  pent a 

Locations 

1. 

So  Cyn 

2. 

Rag  top 

3. 

WhRBr 

4. 

"Duck" 

5. 

EvacCr 

Bloom  Conditions 

1. 

Bloom 

2. 

Old  Bio 

3. 

nBloom 

4. 

Bud 

■/I- ' 

Amelanchier  utahensis 
Artemesia  ludoviciana 
Artemesia  tridentata 
Asclepias  cryptoceras 
Atriplex  canescens 
Atriplex  confertifolia 
Bassia  hyssopi folia 
Bromus  tectorum 
Chorispora  tenel  lAu^ 
Chrysothamnus  nauseosus 
Chrysothamnus  viscidifloris 


.'"':' 


>      , 


.^  /. 


I0U 


Clematis  ligusticu^'-; 
Cleome  lutea 
Descurainia  sophia 
Eriogonum  microthecum 
Gilia  ca lea  rata 
Grindelia  squarosa 
Gutierrezia  sarothrae 
Halogeton  glomeratus 
Holodiscus  microphyllus 
Juniperus  osteosperma 
Lenidi  um  nontanum 
Mi  i  i  1  o t Li c  ?.  ;ba 
Popul us  fremontii 
Rhus  trilobata 
Salix  exigua 
Salsola  kali 
Sarcobatus  vermi culatus 
Sphaeralcea  cocci nea 
Tamarix  oentandra 


Southaai  Canyon  (near  summit) 

Near  Southeast  Corner  of  Section  23 

White  River  Bridge 

"Rock"  formation  by  entrance  to  Ua 

Evacuation  Creek  Bridge 


in  bloom  (sometimes  only  partial 

on  Tamarix) 

Bloom  stage  nearly  finished 

not   in   bloom 

in  bud  staoe 


Insects  per  50  strokes 
of  12-inch  insect  net 
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•'■'''  (f  '  ' y  :    MATERIALS  AND  METHODS 

Sampling  Station  and  Samples 

Four  sampling  stations  were  established  near  soil  survey  pits  No.  39, 
50,  55,  and  58,  and  located  with  marked  stakes,  Site  (Station)  39  is  lo- 
cated near  soil  survey  nit  r39,  /,5m  east  of  the  old  road-  Bromus  teotorum, 
Tatradymia  spinosa,   Stipa  aomata   and  Artemesia  tridentata   constitute  the 
most  prevalent  species  encountered  at  site  39  with  irayia  spinosa,   Chvyso- 
tnarnus  nauseous,   Sarcobatus  vemiaulatus   and  Artemesia  nova   as  some  other 
contributors  to  plant  litter  inputs  at  this  samplino  station. 

Site  50J  is  located  some  distance  from  soil  survey  nit  -50  in  a  iuniner 
area.  The  vegetation  at  this  site  is  dominated  bv  Juniperus  osteosperma, 
and  litter  samples  are  collected  exclusively  under  its  canoov..  Sareohatus 
vemiaulatus ,   Chrysothamus  nauseousus,    Stipa  comata,    Eilavia  jamesii   ?m<\ 
Artemesia  tridentata   comprise  the  other  major  venetatio-n  tvpes  at  this  lo- 
cation. 

Site  55R  is  located  five  meters  off  the  uhite  River  bank  and  is  domina- 
ted by  a  mixed  riparian  vegetation  of  which  Bromus  tectarum   (downy  brome) 
and  A.rrt'opyron  smithii   (western  wheatorass)  Pire.   most  prevalent.  Other  con- 
tributors to  the  high  ground  cover  observed  at  this  site  include  annual  mus- 
tards and  yellow  blossom  sweet  clover,  (Melilotus  officinalis)   as  well  as 
Atriplec:  canescens,    Populus  fremontii,    Saraobatus  vemiaulatus,    Kockia* son . , 
and  Distichlis  spiaata. 

Site  58  is  located  near  the  rim  of  Southam  Canvon  and  is  inhabited 
mainly  by  Bromus   teatorwn,    Clvrysothamus  viscidiflorus,    Artemesia  tridentata, 
Chrysotliamus  greenei   and  Chorispora  tenella,      Atriplex  con ferti folia, 
Sarcobatus  vcrmiculatus,    Tetradymia  spinosa   and  Ovuntia   son.  are  other  nre- 
valent  species  at  site  58. 

Finure  A  shows  the  relative  positions  of  the  samolino  stations  in  the 
study  area  and  their  respective  elevations. 


Sample  Designations 

Samples  taken  at  various  depths  oP  each  site  are  designated  as  follows 


39-1  Surface-3cm.        55R-1        Surface-3cm 

39-2  5-20cm  55R-2         5-20cm 

39-3  40-50cm  55R-3         40-50cm 

50JC-1  2-4cn.  beneath  canopy  of  J.    osieosper*~ii 

50JC-2  4-1 5cm.  beneath  canopy  of  J,    osteospevma 

50JL  Surface,  litter  beneath  canony  of  J.   osteospevma 

50JI-1  Surface-3cm,  Interspace 

50JI-2  5-20,  Interspace 

58C-1  Surface-3cm,  beneath  canopy  of  Artemesia  trid.entata 

58C-2  5-20cm,  beneath  canopv  of  Artemesia  tridentata 

58C-3  40-50cm,  beneath  canopy  of  Artemesia  tvidentata 

581-1  Surface-3cm,  Interspace 

581-2  5-20cm,  Interspace 

581-3  40-50cm,  Interspace 


Sample  Treatment  and  Storane 

Upon  receipt  in  the  laboratory  samples  are  oround  and/or  particles 
larper  than  3mm  in  diameter  are  removed.  The  sample  is  then  olaced  in  air 
tight  plastic  bags  and  stored  at  4°C  until  examined. 

Determination  of  Microbial  numbers 


One  gram  of  each  sample  was  placed  in  a  250  ml  screw-cap  Erlen^ever 
flask  containing  99  ml  sterile  distilled  water  to  give  a  1:100  dilution. 
After  shaking,  further  dilution  of  10"  ,  10"  ,  10  *nd   10"  }  were  made  in 
sterile  water.  Five  plates  were  made  for  each  dilution.  Plates  with  10"-, 
10"  ,  and  10~4  dilutions  were  poured  with  Martin's  Medium  for  the  enurera- 
tion  of  fungi.  Plates  weith  10"  ,  10  -  and  10"  }  dilutions  were  poured 
with  soil  extract  agar  for  the  enumeration  of  bacteria  and  streptomvcetes. 
The  plates  were  incubated  at  22°C. 

The  fungal  plates  were  counted  after  5  davs,  the  bacterial  colonies  in 
the  soil  extract  aqar  plates  were  counted  after  5  da^s  and  the  streptopvcotes 
on  the  same  plates  between  7  and  14  days. 


For  nicroaerophilic  plate  counts,  soil  dilutions  or  Iff'  and  10   were 
plated  v/ith  Brewer's  Anaerobic  Agar  (Difco),  The  solidified  plates  were 
placed  in  desiccator  jars  of  BBL  anaerobic  system.  The  desiccators  con- 
tained a  small  amount  of  C02  and  H^.  After  7  days  the  nlates  were  removed    a/  ? 
^  and  counted. 

All  microbial  counts  are  reDorted  on  an  oven-dry   soil  weiaht  basis. 

Media:  For  streptomycetes  and  total  aerobic  bacteria  soil  extract  a^ar 
with  glucose  was  used  (based  on  Fred  and  V.'aksman,  1923). 

Martin's  Medium  was  used  for  funoi  (Allen,  1957). 

Soil  Respiration.   (Elkan  and  Moore,  1962) 

Ten  grams  of  soil  sample  v/ere  placed  in  a  125  ml  screw-capped  Frlen- 
meyer  flask  with  center  well.  One  ml  of  0.04  N  Ba(0H)2  solution  was  added 
to  the  center  well.  The  bHank  contained  no  soil  but  one  ml  of  distilled 
water.  The  flasks  were  tightly  capped  and  incubated  in  a  30°  C, shakin?- 
water  batfyfor  90  minutes.  Titration  was  carried  out  with  0.0?  N  HCL  Mn- 
til  a  clear  solution  v/as  obtained. 

Before  each  incubation,  the  negative  water  potentials  of  each  soil 
sample  were  measured  as  described  below.  The  water  potentials  were  a^ain 
measured  at  the  end  of  the  incubation  time  for  each  soil  sngple.  The  ave- 
rage negative  bar  reading  between  the  beginning  and  ending  was  the  appro- 
ximate negative  bar  pressure  of  the  sample  during  the  reaction  tire. 

Dehydrogenase  Activity   was  determined  as  described  by  Casida,  Klein  and 

Santoro  (1964). 
Each  soil  sample  was  weighed  into  three  sterile  screw-cap  tubes,  6  cy 

per  tube.  To  two  of  the  tubes  were  added  2.5  ml  sterile  distilled  water 

or  ^- 

and  1.0  ml ,3%  aqueous  solution  of  2,  3,  5-triphenyltetrazolium  chloride. 
'I  * 

To  the  third  tube  (control)  3.5  sterile  distilled  water  was  added.  The 
tubes  were  mixed  thoroughly  with  a  Vortex  mixer  and  then  incubated  in  a 
30°C  incubator  for  24  hours. 


Extraction  of  the  tri phenyl tetrazolium  formazan  produced  was  carried 
out  with  methanol . 
%,  The  absorbance  was  read  at  485nm.  The  results  are  reported  as  ma  for- 

mazan  in  100  ml  of  filtrate. 

Proteolytic  Activity.   (Hoffmann  and  Teicher,  1957) 

For  the  assay  10  g  of  soil  sample  were  placed  in  each  of  two  100  ml 
screw-cap  volumetric  flasks.  Five-hundred  mg  of  calcium  carbonate  was 
added  to  each  flask  and  mixed  in;  1.5  ml  of  toluene  was  added  droo  bv  drop 
so  that  most  of  the  soil  was  dampened.  After  standinn  for  15  minutes,  20 
ml  of  a  freshly  made  2%  gelatin  solution  v/as  added  to  one  flask,  and  20  ml 
of  distilled  water  to  the  other  flask.  After  thorough  mixing,  the  flasks 
were  placed  on  a  rotating  apparatus  in  a  37°  C«incubator. 

After  20  hours  incubation  the  contents  of  each  flask  were  gravity  fil- 
tered. . 
^          To  assay  for  the  amount  of  hydrolyzed  cjelatin^o'  5  ml  of  filtrate. 5  ml 
of  a  cupric  phosphate  reagent  suspension  was  added.  The  mixture  of  fil- 
trate and  cupric  phosphate  suspension  was  incubated  for  5  minutes,  centri- 
fuged,  and  the  absorbance  of  supernatant  read  at  660  nm„ 

The  standard  solution  for  this  assay  was  a  2%   solution  containing  the 
appropriate  amino  acids  by  weight  that  make  up  qelatin. 

ATP  Concentration 

There  exists  a  linear  relationship  between  the  amount  of  ATP  added  to 
the  firefly  (Photinus  pyralis)   luciferin-luciferase  system  and  the  duration 
of  light  out-put. 

To  prepare  the  luciferin-luciferase  suspension,  a  vial  of  firefly  lan- 
tern extract  (Sigma  FLE-50  or  250)  was  rehydrated  with  deinnized-distil led 
51       v/ater.  The  vial  v/as  left  to  stand  at  room  temperature  for  two  hours  and 

then  stored  at  4°  Cl  Before  use,  the  suspension  was  centrifuned  at  10,non 


g  for  10  minutes  to  remove  insoluble  debris. 

A  standard  stock  solution  was  prepared  initial lv  by  dissolvinn  10  no. 

of  crystalline  disodium  ATP  in  1000  ml  Tris  buffer  (0.25  M).  The  solution 

(Z4.S°V 
v/as  capped  and  stored  at  -4°  C.and  working  standards  were  nrenared  bv  thaw- 
ing and  diluting  stock  solution  with  Tris  buffer  to  the  desired  concentra- 
tion,.  A  standard  curve  of  concentration  vs.  midranne  of  count  zanupr,ce   v/as 
plotted  on  log  paper  and  unknowns  determined  by  such  a  curv-e-. 

A  liquid  scintillation  spectrometer,  Packard  Tri-carb  f-fodol  527,  was 
used  to  determine  light  intensity. 

Two  grams  of  soil  were  placed  in  a  250  ml  boil  inn  flask  and  25  ml  nF 
1:1  boiling  solution  of  Tris  buffer  and  95%  eth^nnl  wor^  added.  The  flask 
was  placed  on  a  high  vacuum  rotating  evaporator  partial lv  suhmornprf  in  a 

KlOl     '   / 

55°  C.^water  bath.  After  5  minutes,  the  contents  of  the  flask  w<*ro  bm»i"ht 
/U-p^to  a  25  ml  volume  with  ice-cold  Tris  buffer.  Then  the  soil  extract  was 
centrifuged  for  10  minutes  at  10,000  o>  to  remove  the  soil  particles. 

For  the  light  intensity,  1,8  ml  of  standard  or  soil  nxtract  ATP  solu- 
tion were  pipeted  into  a  glass  liquid  scintillation  countinc  vial.  At 
zero  time,  0.2  ml  of  reconstituted  enzyme  extract  were  added  and  the  vial 
v/as  placed  in  the  liquid  scintillation  counter.  The  first  count  was  beoun 
15  seconds  after  the  enzyme  addition  and  continued  for  6  seconds. 

The  analysis  was  conducted  in  semi-darkness  to  avoid  chenoillunrfne- 
scence  and  the  scintillation  vials  were  stored  in  the  dark  when  not  in  use. 

After  sequential  scintillation  counts &r€  obtained,  the  data  was  put 

into  a  PDP  computer  system  programmed  with  the  Simpson  Intenration  Pronram 

and  an  integral  was  obtained.  This  was  referenced  to  inteorals  of  stan- 

dards  and  a  value  of  ATP  concentration  is'  obtained. 

Ar 

Nitrification  Potential 


Forty  0/ of  soil  was  weighed  into  each  of  three  glass  400   ml  beakers 
and  treated  as  follows: 


The  ingredients  were  thoroughly  mixed  and  the  water  content  v^as  brought 
to  -0.3  bar.  The  beakers  were  covered  with  naoer  and  maintained  at  constant 
moisture  for  21  days  at  28°  C.  At  the  end  of  the  incubation  period,  guanti- 
tative  determination  of  each  soil  was  made  for  exchanqcable  NH^-N,  and  NO"  + 
NOo-N.  The  NO?  +  NO^-N  in  the  treated  soils  minus  the  control  lives  values 
Tor  nitrification  potential. 

Total  Nitronen  Content 

Content  was  determined  by  the  K.ieldahl  Method,  including  modification 
made  by  Utah  State  University  Soil  Science  Laboratory  (1961)  and   Rrermsr 
(1965). 

Ni  trate  -  Nitrogen 

Content  was  determined  bv  Utah  State  University  SMI  Service  Laboratory 
using  phenol  disulphonic  acid  method. 

Total  Ammonium  Nitrogen.  Fixed  NH4-M  and  Exchangeable  MHt-rl) 

Four  grams  of  soil  was  placed  in  a  semi-micro  Kieldahl  flas!'.  and  st°am 
distilled  with  20  ml  of  40%  MaOH.  The  ammonium-nitrogen  was  collected  in  5 
ml  of  2%   HoBOo  containing  three  drops  of  Tashiro's  indicator.  This  v/as  ti- 
trated to  the  endpoint  with  the  primary  standard  0.01  M  KH ( T^3 )2 .  The  ml 
of  titrant  multipled  by  the  normality  gives  the  millieguivalents  (mea)  nF 
M  in  the  sample.  The  meg  weight  of  N  is  14  mg/mer?  and  ''.'hen  nultiol-ied  hv 
trie  iieg  gives  the  ma  of  N  in  the  sample. 

Nitrogen  [fLJ  Fixation  Potential 

The  ii  fixation  potential  v.'as  determined  by  the  acetylene  reduction 
assay  modified  from  Stewart,  Fitzgerald  and  Burns  (1957).  Soil  Samnles 
were  prepared  by  adding  two  grams  of  surface  soil  (0-3  en)  to  11  x  f-0  ^\ 


glass  tubes  sealed  at  the  bottom  with  a  rubber  stopper.  Each  samnle  was 
moistened  with  1.0  ml  of  distilled  water,  and  capped  with  injectable  serum 
stoppers;  0.6  ml  acetylene  (Matheson  Co.)  was  injected  into  each  samnle 
tube  resulting  in  a  concentration  of  0.1  atmosphere. 

Each  soil  core  was  then  placed  15  cm  from  an  incandescent  li^ht  source 

(73. 4-*  r) 

for  24  hours  at  23°  C^ 

A 

For  the  determination  of   ethylene,  a  0.2  ml  gas  sample  was  withdrawn 
and  injected  into  a  Varian  gas  chromatograph.  Helium  was  used  as  a  carrier 
gas  with  a  flow  rate  of  approximate! v  25  ml  per   minute  with  a  2.74  m  Pora- 
pak  R  column,  100  to  120  mesh,  at  50°  Q.  The  injection  temperature  w*s  set 
at  55°  Q,  and  the  hydrogen  flame  detector  at  90°  C.. 

A  strip  chart  recorder  was  used  for  reading  of  the  ethylene  Deaks. 
The  concentration  of  ethylene  was  then  determined  from  a  standard  curve 

using  pure  ethylene.  The  crust  surface  area  of  the  soil  tubes  was  1.324  x 

o     e  n 

10  °  hectars  and  1-0  nanomole  C2K4  produced  eguals  9.33  x  10_-  nrars  of 

nitrogen  fixed.  Nanomole's  C~H  x  0.7045  eauals  grams  nitroren  (No)  fixed 

per  hectare. 

Soil  Moisture  Content 

Ten  grains  of  each  soil  sample  in  weighing  bottles  were  placed  in  a  dry- 
(230°F)  Lk0Jb 

ing  oven  at  110°  Cj.  After  3  days  the  samples  reweinhed.  The  amount  of 

weight  loss  v/as  calculated  as  the  number  of  grams  of  water  per   100  g  of7  soil 

Moist  Weight  -  Drv  Weight 


Dry  Weight 


x  100  =  %  Moisture 


Soil  pH 
Sc?'/^fr,Was  determined  in  1:1  water  suspension. 

Water  Potential  Measurement 

Soil  water  potential  was  measured  using  a  Wescor,  Inc.,  Model  tfJ55 
psychroinetric  microvoltmeter  with  a  Model  C-51  sample  chamber  psvchrnmeter 


(Brown  and  Van  Haveren,  1972;  Wiebe,  et  al.,  1971;  Robinson  and  Stokes, 

1949;  Lang,  1967;  Campbell  and  Gardner,  1971). 

fS     NaCl  standard  calibration  curve  for  a  "wet"  soil  having  water  poten- 

tials  between  0  and  -100  bars..  Standard  solutions  were  made  un  at  room 

temperature,  22°,  to  23°  C,«  The  temperature  of  the  chamber,  was  first  read. 

and  then, of  the  solution.;  Equilibration  time  between  chamber  and  solu- 

tion  was  1.5  minutes.  The  0**r-pthc~-wa-s-  essentially  linear.  . 

A  Li C 1  standard  calibration  curve.  It  >5  used  for  measuring  low  noten- 

A  /J ' 

tials  to  -800  bars.  The  lithium  chloride  concentrations  for  solutions 

having  water  potentials  ranging  from  -100  to  -1000  bars  calculated  for  22° 

C  had  an  equilibration  time  between  chamber  and  solution  of  1  1/2  minutes. 

The  output'  wa-s-  linear. 
A 


